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(54) Bar code, a plastic cup bearing the bar code and a recognition device of the plastic cup 



(57) A bar code (1 ) comprises a plurality of adiacent 
and parallel bars readable by a scanning head moving 
in a perpendicular direction thereto. The t>ar code is 
printed or otherwise impressed on a lateral surface (6) 
of the cup (2) In such a way that each bar of the bar 
code extends circumferentially by 360 degrees in a par- 
allel direction to a bottom (5) of the cup. The bars are 
either of a narrow type or a wide type. The bar code is 



formed by a combination of digits in which each digit 
comprises six bars, of which four are of the narrow type 
and two of the wide type. The invention is especially uti- 
iizable in machines for collecting used plastic cups 
which return a deposit upon acceptance of a correct 
type of cup. 
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Description 

The invention relates to a bar code, a plastic cup bearing the bar code and a device for recognising the pla^c cup. 

Specifically, but not exclusively, the code is usefully employed in collection machines of used plastic cups. 
5 These machine are generally used in conjunction with drinks dispensers wherein the cup is issued upon deposit 
of a sum of money After the drink has been consumed, the cup is introduced into the collection machine in exchange 
for the coin deposit, which latter is issued upon recognition of the cup by the machine: in this way a tidy disposal system 
for throwaway empty cups is provided, with obvious benefits for the environment 

The return money, usually a coin, is of a higher value than that of the cup itself, so the system is open to abuse; 
10 rascally fellows might attempt to input cups not originating from the dispensing machine conjoined to the cup collector, 
but other similar containers, in the hope of ot>taining retum deposit cdns. 

To obviate this drawt>acK indentification codes have been printed on the cups, and an identification device therefor 
provided on the collection machine. This known system, for example described in PCT application no. WO 93A)3461, 
presents some drawt)acks. 
IS Rrstiy, the recognition device of tiie cup is constructionally complex and expensive. 

Secondly, the codes in present use take up much space on the cups while at the same time providing littie informa- 
tion, unless considerable investment is made in the use of complicated and sophisticated codes and code-reading 
devices. An obvious consequence of this is that littie space remains on the cup for other writings, such as for example 
publicity slogans. 

20 A further consequence is that only a small number of different code tsar combinations can be printed on the cups. 
One of the aims of the present invention is to obviate the above-mentioned drawbacks and limitations in the prior 
art by providing a new bar code conception which is both legible t>y relatively sirrple and inexpensive machines but 
which can provkie a conskferEdble amount of information within a small space. 

A further aim of tiie invention is to provide a cup bearing the bar code which can be manufactured cheaply but 
25 wherein the bar code is easily legible by an inexpensive recognition devica 

A further aim of the Invention is to provUe a recognition device of the cup which is economical and constructionally 
sin^e. 

An advantage of the invention is that a large amount of infbrmation can be reproduced on the cup. 
Thanks to the invention each dispensing machine distributor company can be provided witii a personalized and 
30 unique combination identifying only that company The cups used by the dispensing machines of that company will bear 
that code alone. 

All of the above measures provkie a deterrent against improper use of tiie machines, which reimburse a consumer 
with a coin previously left as deposit; any ill-intentioned miscreant woukJ surely meet with disappointment as he wouM 
have to violate a code containing a very elevated numt>er of combinations. 
95 Further, the invention provides an almost-watertight guarantee to the machine distributor company that tiie con- 
sumer retmtnjrsed had in fact imbibed a beverage from that company's dispenser. 

A still further advantage of tiie invention is reprinted by the fact that the cup can be identified independentiy of 
the angle it assumes when placed before the recognition device; no special rotation of the cup is necessary before it 
can be satisfactorily read. 

40 These aims and ottiers besMes are all attained by the code, the cup and the device of the invention, as character- 
ized in the claims that follow. 

Furttier characteristics and advantages of the present invention will better emerge from the detailed description that 
follows, of some preferred embodiments of the invention, illustrated in the fbmi of non-limiting examples in the accom- 
panying drawings, in which: 

45 

figure 1 is a lateral view In vertical elevation of a first embodiment of the cup of the invention; 
figure 2 is an enlarged scale of a detail of figure 1 ; 

figure 3 is a lateral view In vertical elevation of a second embodiment of the cup; 
figures 4 and 5 are two views from below,of a third and a fourth embodiment of the cup; 
so figure 6 schematically shows two different embodiments in lateral view in vertical elevation, of the device of the ' 
invention, applied to the cup of figure 1 . 

There follows a table representing a preferred decoder key for tiie bar code of the invention. 

55 
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BAR CODE 





45 With reference to the table, the first column on the left refers to the fifteen digits making up the bar code. These 
digits have been indicated by arable numbers, from 0 to 9. and with the first five capital letters of the alphabet, from A 
toE. 

The final two elements at the bottom of the column refer to a code start digit arxi a code stop (figit 
The bar code comprises an alternated succession of parallel and adjacent bars provided with different character- 
so istics which can be picked up by a scanning head. The scanning head can be of the type which scans perpendicularly 
to the bar directions. 

Preferably the bars consist (as in the present example) of dark bars (denoted t}y |) alternated with spaces, here- 
inafter referred to as light bars (denoted i). The recognition device is thus able to recognise different reflections of 
light off dark or light bars. 

55 Each of the fifteen digits of the bar code comprises six bars, three dark alternated with three light 

In the above table the six columns from the second to the seventh columns refer to the six bars making up each 

digit In particular the second column refers to the first dark bar (B^) of each digit, the third column to the first light bar 

(Si), the fourth to the second dark bar {B^ and so on. 

According to the Invention, the bars (light and dark) exhibit two different breadths. 
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Substantially the code conrprises two types of bar; wide and narrow. Preferably the printing rapport between a wide 
bar and a narrow bar is comprised between two and three. E^qperiments have proven that a rapport of 2.5 Is an excellent 
compromise considering the need to have an easily-readable code within a contained spaca 

In the table. 1 denotes a wide bar (light or darl^ and 0 a narrow bar. 
5 Each digit of the code comprises a combination of two wide bars and four nanow bars, thus allowing the fifteen dif- 
ferent digits of the table to be obtained. Each digit is constituted by one of the possible combinations of six bars, two 
wide and four narrow. 

Each line of the table represents a digit of the bar coda On the right of the table the various groups of six bars are 
shown, each of wNch corresponcte to a digit from 0 to E of the code, and at the bottom on the right the groups of bars 
10 corresponding to the initial digit and the final digit are shown. 

A combination of the code connprises: the start code digit; a succession of digits obtained by confining the fifteen 
digits from 0 to E. possibly a control digit and finally the end digit of the code. 

A decimal number can be encoded with the code, by operating (in a Known way) a conversion of the number from 
base 10 to base 15. For example, the decimal number 12563 corresponds to the combination 3AC8 of the code. 
15 Thus, thanks to the code of the invention, the number of digits printed can be reduced, with a resulting reduction in 
space required for the bar code, without compromising the number of possible combinations. 

With reference to figure 1. 2 denotes a usually plastic or paper cup provided with a lateral surface 6 and a bottom 
5. The cup 2 bears extemally on the lateral surface 6 one of the possible combinations of a baf code constituted pref- 
erably but not necessarily by tiie bar code of the invention. 1 denotes in its entirety the print of the bar code combination: 
20 3 denotes the dark bars and 4 the light bars tiiereof. 

The bar code 1 is preferably printed on the cup with the bars arranged drcumferentiaDy in closed rings around the 
cup 1 , as shown in figure 1 . Each bar is thus parallel to the plane kientif ied by the bottom 5 of the cip. This an^ngement 
means tiiat tiie code can be read off, for example, by a scanning head moving perpendicularly to the bottom 5 of the 
cup Such scanning can be done at any position of the cup drcumference as long as said circumference is normal to 
25 the axis of symmetry x of tiie cup bottom 5. It is therefore not necessary to rotate the cup about said axis of symmetry 
x in Older that the scanning head can read off the code. 

Preferably the bar code is read off from bottom to top. The bar code woutel be printed starting from a position about 
6mm from the bottom 5 of the cup. 

In figure 2 a cup is illustrated which bears a combination of the code comprising four digits from the above table as 
30 well as a start and stop digit 

The narrow bar, which should be considered a nxxfutar size for all bars, is atxxit four tenths of a millimetre wMe, 
while tiie wide bar is about a millimetre wide. Tolerances are in tiie range of about a tentii of a millimetre. 

The space occupied by tiie code on tiie cup of figure 1 is constituted by a drcumferoitial band about 3.6 millimetres 
wide for each digit plus about 3.4 millimetres wide for the start and stop oode digits. 
35 In a code with four digits (figure 2) tiie total space occupied is a band about 17.8mm wide in which 15"^ « 50625 
different code oomtxnations can be inserted, thus obtaining a high information density. 

Rgure 3 shows a second version of the cup of the invention, in which the bars 3 and 4 of the oode extend in a nor- 
mal direction to the bottom 5 of the cup 2. Reading off of the code is tiierefore performed in a circumferential direction, 
so that the cup 2 must be rotated witti respect to tiie scanning head. In this case two or more codes can be printed along 
40 the external surface of tiie cup 2, saki codes being situated equMistantly to facilitate reading tiiereof. This is especially 
useful in cases where the lateral surface of the cup bearing the code is dirty or broken. 

The cup of figure 3 also exhibits a lateral surface 6 having a large empty space, on which writing, such as a put>!icity 
manifestation, can be printed. 

Rgure 4 shows a third embodiment of the cup. in which the code is printed on the bottom 5 of the cup 2. In this 
45 embodiment tiie bars 3 and 4 are printed as concentric rings and tiie code is read by means of a relative movement 
between tiie scanning head and the cup according to a radial direction with respect to axis x of the cup 2, i.e. normal 
with respect to the bars. 

The cup 2 of figure 4 has the whole lateral surface 6 of the cup 2 free for printing of words or figures and is simply 
and quickly kjentifiable k>y means of a scanning of tiie t)Ottom 5 of the cup in a radial direction. There is no need witii 
so this embodiment to rofate the cup witti respect to the scanning head. 

The cup 2 of figure 5 exhibits a plurality of SKle-by-side combinations of the printed code on the bottom 5. The bars 
3 and 4 extend radially and are arranged one by the side of anotiier in a circumferential direction. 

With reference to the right sUe of figure 6, 20 denotes in its entirety a recognition device of the cip 2. provided with 
a scanning head 10 fbr reading the t^ar code printed on a cup 2 - the cup 2 in this case being as of the emtxxfiment of 
55 figure 1 . The scanning head 10 is preferably, but not necessarily an infrared scanning head 10. and is mobile on com- 
mand in the vertical direction indicated by the anrows 7. and directly faces tiie code printed on a cup 2 (in an upright 
position, witti the 1^ upwards) housed in a seating (of a known type and not illustrated). The scanning head 10 is nxived 
by known means, not illusti'ated. 1 1 schematically denotes a central unit for example a microprocessor, connected by 
cables 12 to ttie scanning head 10; the microprocessor rec^ves and decodes the signals arriving from the scanning 
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head 10. 

The device 20 of figure 6 is preferably used in collection machines of used plastic or paper cups. 

The used cups are introduced into the machine through an entrance having its aperture facing upwards. The cup 
2 is thus introduced and the scanning head 10 scans and reads off. Ixmonvto top. the code on the cup 2. The angle of 
5 the cup 2 about the axis x is unimportant as the code is printed all around the cup circumference. 

The machine is provided with means which, if the scanning head 10 identifies and accepts the cup 2. transport the 
cup 2 into an internal container in the machine; the machine is also provided with a deposit return dispenser which pro- 
duces a coin on having accepted a cup. 

With reference to the left part of figure 6, 40 denotes a second version of a recognition device according to the 
10 invention. 30 denotes a scemning head, advantageously an infrared scanning head 30. which is mounted on an end of 
a rod 31. The opposite end of the rod 31 is connected to an electric motor 33 which on receiving a command rotates 
the rod 31 about a rotation axis normal to the rod 31 in both directions, as indicated by arrows 35. 

Cat>les 32 are provided for connecting the scanning head 30 to a central signal reception and decoding unit, not 
illustrated. The cup 2, illustrated with its opening upwards-facing. Is as in the embodiment of figure 1. The scanning 
IS head 30 is mobile on a vertical plane directly facing the code on the cup 2. 

The recognition device 40 is utilized in a used-cup collection machine of the above-mentioned type. The cup is 
inserted into the machine, after which the nxrtor 33 is commanded to rotate the scanning head 30 which takes a first 
reading of the code (from bottom to top) and a second as it returns downwards (and therefore top to bottom). 

The invention makes possible the printing of a large amount of information on the cup. among which, for example. 
20 couti be included the owner of the dispenser machine the cup has been dispensed from, the shape and size of the cup. 
the type (single-use or re-usable), the material the cup is made of. so that among other things cups of different types 
can be stacked separately in separate containers inside the machine. 

Rnally, this ability to accept, simply and economically, cups of various sizes and shapes is a further advantage of 
the invention. 

25 

aalms 

1 . A bar code comprising a plurality of parallel and adjacent bars (3. 4) which can be read by a scanning head, char- 
acterized in that: 

30 

said bars are of two types, a wide type and a nanrow type, each of which types is distinguished by a different 
t)ar width; 

the bar code is fbmned by a combination of different digits each composed of a group of six bars, of which four 
are of the nanrow type and two of the wide type. 

35 

2. A bar code as in claim 1 , characterized in that a rapport between the wide type of bar and the narrow type of bar is 
comprised between two and three. 

3. A bar code as in claim 1 or 2, characterized in that the digits are as follows, where 1 denotes the wide type of bar 
40 and 0 indicates the narrow type of bar: 0 » 1 10000. 1 = 01 1000. 2 = 010010. 3 = 100100, 4 = 001100. 5 = 0001 10, 

6 = 100001 . 7 = 001001 , 8 = 00001 1.9= 101000. A = 100010. B = 001010. C = 010100. D = 010001. E = 000101. 

4. A cup, characterized in that tt exhibits, printed on an external lateral surface thereof, one of the combinations of the 
bar code of the preceding claims. 

45 

5. A cup as in daim 4. characterized in that each bar (3. 4) of the bar code is ananged on the external lateral surface 
(6) of the cup (2), and extends drcumferentiaily over 360 degrees in a parallel direction to a bottom (5) of the cup 
(2). 

so 6. A cup as in claim 4. characterized in that each bar (3. 4) of the bar code is anBnged on the external lateral surface 
(6) of the cup (2) and extends in a normal direction to the bottom (5) of the cup (2). 

7. A cup as in claim 4. characterized in that the bars (3, 4) of the bar code are arranged concentrically on a bottom (5) 
of the cup (2). 

55 

8. A recognition device of the cup (2) of the preceding claims, characterized in that it comprises: 

a seating for the cup (2); 

a scanning head (10. 30) for reading the bar code (1) on the cup (2) when the cup (2) is housed in the seating. 
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and connected to a receiving and decoding unit (1 1) of the bar coda 

9. A recognition device as in daim 8, characterized in that it comprises means for moving the scanning head (10, 30) 
in Older that said scanning head (10, 30) can scan the bar code (1) on the cup (2) housed in said seating. 

5 

1 0. A machine for collecting used cups, characterized in that it comprises: 

an entrance for the cups (2); 

the recognition device (20, 40) of the cups as in daim 8 or 9; 
10 a container of cups identified and accepted by the recognition device (20, 40); 

a deposit return dispenser. 



75 



20 



25 



30 



35 



40 



45 



SO 



6 




7 



EP0766188A1 



European Patent 
Offiee 



EUROPEAN SEARCH REPORT 



EP 95 83 0468 



DOCUMENTS CONSIDERED TO BE RELEVANT 



CatctotT 



dtalMDof 



CLASSIFICA1ION OP THE 
APFUCAnON OblCLC) 



y 

X 



Y 

Y 
A 

D.A 

A 

X 



HESURES. 

vol. 57, no. 645. Hay 1992. PARIS. FR. 
pages 107-118. XP0e03eil83 
JEAN-PIERRE VERNAY: ' LES CODES A BARRES' 
* page 110 * 



PATENT ABSTRACTS OF JAPAN 

vol. 9. no. 76 (P-346) [1799] . 5 April 

1985 

& JP-A-59 205685 (NIHON DENKI SEIKI K.K.), 
21 November 1984, 

* abstract * 

EP-A-0 129 084 (WESTINGHOUSE ELECTRIC 
CORPORATION) 

* claim 1; figure 3 * 

EP-A-0 411 274 (ULTRAKUST ELECTRONIC GMBH) 

* column 4, line 42 - line 55; figure 1 * 

FR-A-2 625 348 (H. MASAKI) 

* page 1. line 4 - line 11; figure 10 * 

GB-A-2 018 069 (GEORGE KENT LIMITED) 

* the whole document * 

WO-A-93 03461 (HAX SCHIFFELHOLZ) 

* the whole document * 

US-A-4 130 243 (R. L. STEVENS) 

* claim 1; figures 1-3 * 

GB-A-2 135 956 (A/S TOHRA SYSTEMS) 

* page 2. line 28 - line 38; figures 8.9 * 

-/-- 



1-4 

5-7 
1,4 



6 

7 

1.4 
1.4 
1.2.4 
8 



sonb iip w t has ben irmm op Ibr aO dabm 



606K7/00 

G06K19/e6 

G07F7/e6 



TECHNICAL 
SEARCHED 



G06K 
Ge7F 



BERLIN 



22 May 1996 



Ducreau, F 



8 

§ 

s 

s 
s 



CATECOKY OF CITED DOCUMENTS 

X : puticalstty rdcvsat if trnkco iloo* 
Y : psrticiiluty rdcnat if rowhtnol witb inolbcr 
tfoctUBCBt of the sass CStCj 

O: 
P:i 



T : tbcory or ^dple imicrtyfaig cbc 
E : cvlio- pstot tfoauicnt, tet ^Uishei 

iftcr the filias ^ 
D : docomcot dtc4 In dw spplicstioa 
L : 4ocBisMit dti4 for other tnvxtn 



A : BOBbcr of the suk patent taoUy, mi ir nwrf t n t 



8 



EP0766188A1 



J 



Eurapean Pateat 
Office 



EUROPEAN SEARCH REPORT 



AppBcatlon Nnmbv 

EP 95 83 6499 



DOCUMENTS CONSIDERED TO BE RELEVANT 



US-A-4 285 426 (J. W. CAHILL] 

* column 9, line 44 - column 16, line 3; 
figure 15 * 

US-A-5 361 913 (C. M. MELCHIONNA) 

* column 4, line 1 - line 54; claim 1; 
figures 2,5 * 

PATENT ABSTRACTS OF JAPAN 

vol, 17, no. 546 (P-1623). 36 September 

1993 

& JP-A-05 151456 (FUJI ELECTRIC CO LTD), 
18 June 1993, 

* abstract * 



ch rcporc las been *«iri or for all daiw 



CLASSmCATlON OF IHE 
APPUCAT10N O&tXXfi) 



8,16 



8.16 



TECHNICAL FUXOS 
SEAKCHED OatCU) 



BERLIN 



22 May 1996 



Ducreau, F 



CATEGORY OF OTCD DOCUMENTS 

X : pvtiadixly ideviBt if takfa iloM 
Y ; pirtiadiriy idenAt if cowMnid vtth uoCbcf 

doOCMBt Ol the SUM C 

A : tgchnologjcii bick^iMiBA 
O : ftt»-iirin«n ilsdosm 
P:lstcfBctt 



T : tliaiy or pttodple tiiiicilyin£ fb* lawalioa 
E : cailltf fasmt ioeamaH, bat pab&shei 0% 01 

iHcr the fiiiitg 4mU 
D : iocmmt dttd fa the ■ pp H cifipa 
L : iaammt dtctf for ocbcr rosoas 



roftlMi 



B psttMt fnily, coifcpon^hig 



9 



EP0766188A1 



J 



European Patent EP 95830400 

Office 



CLAIMS INCURRING FEES 



ITie present European patent applcaiton comprised at the time of fiQng more Own ten Gtaim& 
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nameiy daims: 

f— ^ No dabns toes have been paid v^thbi the presortoed time MtlhepresemBiropeaneearch report h^ 
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^ LACK OF UNITY OF INVENTION 



the Search DMston considers that the present European patent appiicatton does not comply with tie requiremem of unity of 

invention and relates to aevmt Inweniions or groups of Inventions. 

namely: 



1. Claims 1-7: 

Bar code and a plastic cup bearing the bar code. 

2. Claims 8,9: 

Recognition device of the cup bearing the bar code. 

3. Claim 10: 

Machine for collecting cups. 
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